FLOWERS AND INSECTS. XVIII. 

Charles Robertson. 

Act/F.a L.— A, spicata L. is a white pollen-flower with inconi- 
i'lete proterogyny, though Axell regarded it as homogamous, 
Dr. Buddeberg’s observation at Nassau of the visits of By turns 


fumatu 


Forjicula 


era) 


hardly indicates more than partial investigation or unfavorable 

conditions!! (4 1*. ’ * ^SSBSBShBBS ^.' 

Act/F. a alba Bigel.— This agrees with observations made on 
•L spicpta , of which it has been regarded as a mere variety. 

The plant is rather rare, in low rich woods, rising 4~5 dm 
and bearing short racemes. The sepals fall when the flower 
°P cns ’ The numerous stamens and the stigma are white and 
*** the most conspicuous parts, the slender petals being of little 
use The ovary is surmounted by large two-lobed stigma, 
% hich is receptive before the anthers 

turned to a more or less horizontal position, so that, alter the 

i|h|CL . r 

ers open, the insect visitors are likelv to touch the stigma 
fore being dusted with pollen. The flowers open almost 
**nu taneously. The proterogynv is incomplete, nectar is want- 
.?• and the insects abandon the flowers as soon as the pollen 

,s gone. 


open 


The stamens are 


1 1 vft mi «. i p t* R .i |HI 

th r ° m ^ le * r w ^ite color, small size and nectarless condition, 
. o^rsseem to depend upon the females of small species 
alictus, by which they are abundantly visited. The bloom- 
season is from May 3 to 23, a plant found in bloom on June 

e *fong quite an exceptional case. On May 8 the following 

observed : |> 

$m. s S ~ Andrenidae: (1) Andrena sp. S, c. p. ? ; (2) Halictus pectoralis 
Rob 9 f * a ^‘ : (3) zephyrus Sm. .. c. p.; (4) Augochlota contusa 



• ** »• p. 

P°^*nation of Actaea 
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(i) Axell, Om anordningarna for de fanerogama vaxternas befruict:. 
60, 104. 1869. — (2) Ricca, Osservazioni sulla fecondazione incrodiu cr 
vegetali rdpini e subalpini. Atti Soc. Ital. Sci. 13 :254. 1871; 14: 249. : 

A. spicata, distinctly proterogynous. cit. by Delpino.— (3) Delpino. I Irerwr 
osservazioni II. 2:178. Atti Soc. Ital. Sci. 16:326. 1873. A. spiAsi 

probably macrobiostigmatic.—(4) Muller, Weitere Beobachtungen ; 
1878.— (5) Kirchner, Beitrage zur Biologie der Bliiten. Progr. 7: Jabreree 
Kgl. \\ urttemb. landwirtschaftl. Akad. Hohenheim 18. 1890. A. ifi& 
(Just i 8':492).—(6) Kerner, Pflanzenleben 2: —. 1891. Oliver tran-v 
2 : 183, 310. 1895. A. spicata, attractive stamens, etc. 


Lespedeza pkocumbens Michx.— The flowers are buy:: 
purple, especially the vexillum. There is a white triangular mar* 
at base of the latter forming a pathfinder. The stamens a*s 
jjisti 1 are protected by the keel, which at first returns t> it* 
position when depressed. The stigma strikes the visitor i> 
advance of the anthers. The calyx and claw ol the banner 
short, so that a tongue 2— 3 mm long can exhaust the nectar. 

The blooming season is Aug. 2-Sept. 21. On Aug. U 
15 the following visitors were observed : 

Bees — Apidae: (1) Megachile brevis Say $, s. <.<- c. p.; ( 2 ) Am®#!** 

illinoensis Rob. $ $, s.; (3) Calliopsis andreniformis Sm. 6 >. s •• A 
(4) Halictus confusus Sm. $, s. A- c. p.; (5) Augochlora confusa Kc 



► . 


Diptera — Bombylidae: (6) Systoechus vulgaris Lw\, s. 
Lepidoptera — Rhopalocet a : (7) Lycaena comyntas Gdt., 

Lespedeza reticulata Pers.— L. Virginica (L.) Britt- 


1* 


plants grow 3 — 4 ,lm high, are very leafy and rather dense 

® , I i f lOBf' 

ered with rose-colored flowers. The flower is aboi : 
the calyx tube about 2 mm , and the claw of the banner 


i. 


r mm 


The blooming season is July 30-Sept. M- j 

29. 31, and Sept. 2, 4, 7 the following visitors were 0 se 

frcQ** 

Bees — Apidae (1) Bombus americanorum F. -J 5 , s. & c ^ j - 
Anthophora walshii Cr. s.; (3) Melissodes nivea Rob. i# s -‘ 

Megachile optiva Cr. ^ ‘ 




9, s. <S- c 


. p.; (5) M. brevis Say *»• ; . E| *l* 
Coelioxys totonaca Cr. * andrenik 11 * 1 ^ 


(6) M. latimanus Say $, s.; (7) Coelioxys 
concavus Cr. 9, s.; (9) E. lunatus Say 5, s.; (10) Calliopsis 

Srn. 49, s,; (11 ) Panurginus compositarum Rob. ii» 


\ndr( ni 


•J(U 
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liL'atus Say *, s.; (13) Augochlora confusa Rob. i, s.; (14) A. similis 

Rob. \ s.; (15) Colletes americanus Cr. S, s. 

Ltpidoptera — Rhopaloccra : (16 ) Lycaena comyntas Gdt., f req.; (17) 

Tlitcla inelinus 
Uw.- all s. 


Hbn.; (iS) Colias philodice Gdt.; (19) Pamphila cernes 


LESPEDEZA CAP]TATA Mich 


The flowers are white, pink 


^b 

‘■rcak.s on the base of the banner forming; pathfinders. 1 he wings 
and keel are depressed together and return to their position 
vering the stamens and pistil. The claw’ of the banner is so 
bag that a proboscis 3—4 mm long is needed to reach the nectar. 
Pinfolded edges guide the bee’s tongue to the opening in the 


^amen tube. 


Sav 


The blooming season is Aug. 14-Sept. 1 1. On Aug. 14 and 
-3 * saw the flow r ers visited by two bees; Mcgachile brevis 
•• s - & c. p., and Calliopsis andrenifomiis Sm. 1 , s. 

'^nthe pollination of Lespedeza see: 

(■ t Berkeley, Sterility — constitutional and organic. Gardeners Chron- 
** 1 ■ 36. 1855. Cleistogamy, both kinds of flowers simultaneous. Cit. b\ 

1 cas oft - . (2) Kuhn, Einige Beobachtungen iiber \ andellia und den 

^^enpolymorphismus. Bot. Zeit. 25:67. 1867.— (3) Axell, Om anord- 

for de fanerogama vaxternas befruktning 11. 1869. Cites Kuhn. 
Henslow, On the self-fertilization of plants. Trans. Linn. Soc. II. Pot. 
3 2 7 - h877)i88o.— ( 5 ) Foerste, Notes on structures adapted to cross- 
^•liiation. Bot. Gaz. 13 : 1 52 . 1888. L. violacea (Just 16 ‘: 533)- 



1 
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CORNUS L. 


Manual 


The flowers are perfect. According to Ciia\ s 


some foreign species are dioecious. 


^hulz (12) failed 


In the Tyrol 

, — to verify the observation of Hausmann that 

' s dioecious or polygamous, j^rom the condltitMk ^ 
^rtain examples of C. Canadensis after flowering Meehan 1 14) 
P" e d that this species is monoecious and dioecious. 
e flowers have four petals, four stamens, a single st\ le 
* h ^minal or ' ’ ' 

%ri 


capitate stigma, the base of the st\ le being 

unded by an epigynous nectar disk. 
ne group of Cornus consists of species whose 


^ SUrr ounded by an involucre, which is usuall} uhite. 


C P e tals are less conspicuous, and, at least -ill 
x panded, so that thev limit access to the nectar. 
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In the other group the conspicuousness of the inflorestKiw 
depends upon the individual flowers, whose petals are white in: 
widely expanded. The nectar is therefore freely exposed 


The flowers are homogamous. 


... sanguine a 


observed that insects may effect cross or self-pollination, nnc 

their absence that spontaneous self-pollination or geitonogar 
may occur. 

Sprengel ( i ) observed that C. sanguinea was visited h 

f * ^ 


variety of insects. M 


list shows fourteen beetles, nvc 


flies and one Pompilus. Delpino (3) includes this species i 
“Tipo idrangeino,” which he regards as adapted to beetles. 


m 


B ..% 


Cornus Florida L. — Kerner (13 ) supposes that the brac> 
serve as attractive organs and as landing places for insects. 1 
insects visiting the flowers seldom alight on them. He •' 
mentions what he calls “arrangements for geitonogamy, whid 
seem to me to be quite imaginary. 

This small tree occurs in only one place in my neighbor 
hood. A dozen or more flowers are collected in a head, 
four scales of the hibernaculum, which encloses the de\e.o ; i 
head, greatly elongate and expand at base, at the same *i® f 
assuming a white or pinkish color. Verv frequently thfc<jT 
inner scales remain united, so that by their basal expansion J 
form an arch over the head. These parts are often fel- 
inwards in the middle, with the result that the head ' s0 *‘ 
more conspicuous laterally than would be the case if 
scales were expanded horizontally. .l* 

JNectar is secreted by an epigynous disk. 
is about i mrn deep. This with the four petals and four fi 

tube 

L/>| yi (T 

The petals are greenish yellow, their tips d r 

stamens a#? . 

divergent and are exserted about 4 mn \ the styfel 
more than i mm . 

The flowers are homogamous. Insects crawlmfj, a ffl j, 

the inflorescence get their heads and undersides co 
pollen. On sucking they easilv effect pothtiSP^SSHH 


has the effect of concealing the nectar in a 


.7 mi® 


the flower expanding about 4 


min 


The 
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ib'cnce spontaneous self-pollination or geitonogamy may some- 
rues occur bv the pollen falling upon the stigmas. In Cornus 
arid Viburnum the elongation and strong divergence of the 
•amcns is no kind of an “arrangement tor geitonogamy, 
tkngh it mav result in that, but merely places the anthers in 
: 'Mtion to strike insects which run about irregularly over the 

flowers. 

The flowers were noted in bloom from April 22 to May 8. 
!R ’his time very few of the lower aculeate Hymenoptera arc 
‘yinj. The following list, observed on April 23, showing a 
strong preponderance of Andrenidae, with flies less abundant, is 
Tout what might be expected from the structure of the flowers 
^nd the composition of the insect-fauna at the blooming time- 


Hymenoptera— Apidae: (1) Bombus separatus Cr. 2, s., one; (2) (>smia 
* b ventris Cr. 2, s. & c. p., one; (3) Nomada sayi Rob. S, s.; Andrenidae : 
'uHalictus foxii Rob. 2, s. & c. p.; (5) H. coriaceus Sm. 2, s.; (6) H. tasci- 
“ *■ s. a- c. p., freq.; (7) H. pilosus Sm. 2, s. & c. p.; (S) H. zephyrus 

• s-; (9) H. confusus Sm. 2, s.; (To) H. obscurus Rob. 2, s. & c. p. ; ( 1 ! ) 
' stu h us Cr. 9, s. & c. p., freq.; (12) Agapostemon radiatus Say *, s., (* 3 ) 
^Of'Khlora pura Say 2, s. & c. p. ; (14) A. confusa Rob. 2, s. & c. p. , (T 5 ) 
Al «irena vicina Sm. 2, s.; (16) A. bipunctata Cr. <5 2, s. & c. p., freq.; (U.) A. 

Rob. t 2, s>; ( l8 ) A> claytoniae Rob. 2, s. & c. p., freq.; Vespidae : 
{ T bastes metricus Say, s. ; Eumenidae : (20) Odynerus foraminatus Sauss M 


), ptera— Empididae : (21) Empis humilis Coq., freq.; Bombylidae : (22) 
" u> pulchellus Lw. ; (23) B. major L. ; Syrphidae: (24) Chifosia 
* ata *• ^ 2 5 ) Mesograpta marginata Say; (26) Criorhina umbratilis 
^ ^Kkoitdae; (27) Lonchaea polita Say — all s. 

•^^a * - T\ h /■)•/)/7 In /W/i • f XI 1 enn 1 odPC 111 VfiTI 



- Rhopalocera : (28) Nisoniades juvenalis 1 » S. 

O 'eoptera — Cerambycidae : (29) Molorchus bimaculatus Say, s. < 1 * f. P- 

'°RNTS PANICULATA L’Her. — C. candidissima Marsh.—In his 
Ration of floral types Delpino (3) places this species in 

idrangeino,” which, as stated above, b6 
to beetles. He considers the scent of the flower-', 
. Ca bs “odore carabico o scarabeo,” as further indicating 
a ptation to these insects. He saw the flowers abundantly 

) Cetonia aurata and other Coleoptera. 
he s hrubs are much branched, rise from » to 3 m hi S h and 
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bear numerous flat or convex cymes of white flowers 'Ik 
cymes expand from 4 to 5 cm . 

The four petals are horizontally expanded to the extent 0 

about r m . The stigma rises to about the level of the anrh 

Nectar is secreted by a yellow epigynous disk and is conipkv. 
exposed. 

The flowers are homogamous. Spontaneous self-polIinatiot 
is usually prevented by the stamens being strongly diver,er 
Insects crawl about over the clusters and become thoroughy 
dusted with pollen. Pollination occurs between separate 
of the same or distinct plants. 


paniculata 


adarite 


nectar more concealed. 


fist 


florida 




former differs from that of the latter mainly in showing 
insects of the same kind, it being a larger list. The list of u 
pamculata shows twenty-one species of lower Aculeata and Taui 

• * 1 f . 1 - - - _ - y* * 1 • U/V.*vffl 


The blooming season is May 12-J 
was observed on May 12, 18, 23. 29 


fli 

13 - 

Ju. 


bloom. 

mam M *+ w 

The follow ir« 


frtS- 

W 



Hymenoptera — Apidae : (1) Apis mellifica L. 5 , s. & c - I'" *'' 

Hombus americanorum F. $. c. p.; (3) Synhalonia frater Cr. *. M ^ 
Ceratina dupla Say $, s. & c. p.; Andrenidae : (5) Halictus pectorali*^ 
s. A c. p. ; (6) H. pilosus Sm. s.; (7) H. confusus Sm. s. >v <- 
(8) H. tegularis Rob. $, s., freq.; (g) H. stultus Cr. $, s. & c. p.: " 
stemon radiatus Say 2, s. & c. p.; (11) A. viridulus f. 5 , * C- f’ 

Augochlora confusa Rob. 2, s. & c. p.; (13) A. similis Rob. 2, s.; (U)> ^ 
Vicina Sm. 2, s.; (15) A sayi Rob. 2, s. & c. p.; (1 ^ 

117.) A. platyparia Rob. i 2. s. & c. p., ab.; (18) A. cressonti Rob- s * 

P;> ( ! 9 ) A. rugosa Rob. 2. s. & c. p.; (20) A. forbesii Rob. ^ 
hippotes Rob. 2, s.; (22) A. claytoniae Rob. 2, s. & c. p., freq* I 1 ^, ; 

pygmaea Cr. *, s.; (24 ) P. niodesta Say 6 2, s.; (25.) R* a ^ n,s 
Eumetitdae: (26) Eumenes fraternus Sav ; (27) Monobia 4 ,1 

( )dynerus sp.; ( 29) O. campestris Sauss.; (30) O. unifasciatu ^ 

O. foraminatus Sauss. ; Crabronidae : (32) Crabro interruptus e P- ^ 
( 33 ) C. errans Fox ; (34) Oxybelus einarginatus Say ; 
poeus cementarius Dru. ; (36) Chalybion caeruleuni L.; £> ' M " 
•Ceropales fulvipes Cr. ; Chalciduiae: (48) Smicra torvina Cr. 


S. 


•* I l 


A 
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Empididae: (39) Empis levicula Coq.; (40) E, clausa Coq. ; 
|) E. distans Lw.; Conopidae: ( 42) Oncomyia loraria Lw.; Syrphuiae: 

.• - Fipiza pulchella Will.; (44) Chrysogaster nitida F., free].; ( 45 ) Svrphus 
ncanus Wd.; ( 46) Eristalis aeneus F.; (47) E. transversus \\ d.; (48) E. 

•:: 1 iiaius Wd.; ( 49) Mallota cimbiciformis Fll.; Tachintdae: (50) Alophora 
rparascens Twns.; (51) Jurinia apicifera Wlk., freq.; (52) J. smaragdina 
V q,; (53) Belvosia bifasciata F.; (54) Phorocera edwardsii Will., freq.; ( 55 ) 
Aor^lossa hespe rid arum Will. ; (^6) Frontina flavicauda Rile} ; ( 57 ) 

bopoda singularis Twns.; (58) Chaetophleps setosa Coq.; Sarcopha- 
(59) Sarcophaga sp. ; (60) Helicobia helicis Twns.; Muscidae: (61) 
E-diasp.; (62) L. sericata Mg. ; (63) Graphomyia americana R. U. ; (64) 
Itottlia micans Mcq, ; Anthomyidae: (65 ) Anthomyia marginata W lk. ; (66) 
ftorbiaacra Wlk.; Ortalidae: (67) Camptoneura picta F.— all s. 

Coleoptera — Lampyndcie : (68) Podabrus tomentosus Say, fre<|. ; (69) 
horns flavipes Lee., freq.; Scarabaeidae: (70) Euphoria fulgida h.; 
(j^Trichius piger F., freq. ; (72) T. affinis Gory, in cop. ; Ctrain by cidae: 
b;|S(rangalia famelica Newm.; Mordellidac: ( 74 ) Pentaria trifasciata Welsh., 


W: Mordella marginata Melsh. — all s. or f. p. 

Upidoptera — Rhopalocera: (76) Pyrameis atalanta L. ; (77) P a P^)° 
L— both s. 

( the pollination of Cormts see : 

b) Sprengel, Das entdeckte Geheiinniss 31, 33, 85. 1793 - 7fulSi 11 

Vi £ u i*fii % floruIa.-—( 2) Axell, Om anordningarnafordefanerogama \axternas 

Fleming 103. 1869. C.JSuecica. — (3) Delpino, Ulteriori osservazioni II. 

i ^ i 3 » 3 v, 4 ^>, 52, 215, 237-8, 311. Atti Soc. Ital. Sci. 16: [61, 187, 19T 20 °- 

• x 7 . . 1874. C. florida, Suecica> paniculnta % sanguine a, (4) Midler, 

‘^chtungder Blumen 96. 1873. * Fertilization of flowers 287. 1883. C. 
,^^****' ( 5 ) Lubbock, British wild flowers in relation to insects 107* 

£ ..* G Suecica, sanguine a. — (6) Bonnier, Les nectaires. Ann. Sci. Nat. 

Fre * ^°» 7 L 135. 1878. C Mas, sanguinea . (Just 7*: 120).— (7) 

i ^ ^ evaef t, Sur la structure et les modes de fecondation des fleurs. 
I* Hot. Belgique 17 : 79. 1878. C. sanguined. 

htupgen 1 .31. 1878. C. sanguin - (9) Patton, Observations on tl 

acro P is - Am. Journ. Sci. & Arts III. 18:211-14* i8 79 - C. pannu- 
fctfurh 1 7 —(to) Jordan, Stellung 

K ^ tUngSwerhzeuge in den Blumen 18. 1886. C san guinea. — {w) 

i2j Sch l^ 01 ^ V ° n Stutt 8 art un d L mgabung 399* 1888. C. 

WBk 


(8) Muller, Weitere 


der Honigbehalter und der 


‘nuu^dll UIIU JW 1 ^ 

*’ ® e stSubungseinreichtungen und Geschlechtsvertheilung bei en 

1890. C. Mas.—( 13) Kerner, Pflanzenleben 2 . 1891; 

■V Jr nS,ati0n 2 :173 ' ,8 3 - 4t 200, 231, 296, 289, 326. 1895- f; fi ori ’ 

vf!‘f n ' a ’ Su ' c V<* — (i4) Meehan, Contributions to the life-histoneso 

* Proc - Acad.-Sci. Phil. 1892 : 376. C. Canadensis, flonda . (Bot. 
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Centra lb. 61:263).— (15) MacLeod, Bevruchting der bloemen van V.u 
deren. Bot. Jaarboek 6:256, 437. 1894. C. sanguined. Mas. — (r6) Loe* 
Bliitenbiologische Floristik 248. 1894. C. sanguined, Mas. 

Viburnum pubescens Pursh.— "1 he mode of pollination of this 
species, along with a general account of the genus and an index 
to the literature, lias been given in Trans. Acad. Sci. St. Lou-- 
7 • 1 70-2. The list of visitors recorded there, indicating a pre¬ 
ponderance of beetles, is fragmentary and quite misleading 
Beetles are more abundant on the old flowers, of which the’ 

y 9 

eat all parts. I he most frequent and efficient pollinators are 
the less specialized bees, and flies. The blooming season is May 

2-2 5 - The following list, observed on May 4, 5, 7 and 9 , include' 

visitors previously mentioned. It show's an interesting assem¬ 
blage of Empididae, a family of flies which reaches its maxinimr 

in May. 

► 


Bees Apuiae: (i) Bombus americanoruni F. 9, s.; (2) B. separates 0 - 
s - • ( 3 ) Synhalonia frater Cr. S, s. ; (4) Ceratina dupla Say 9 , s. .v c. p-. 5 ) 
Osmia albiventris Cr. 9, s. ; Andrenidae: (6) Halictus pectoralis Sm. ».*• 1 
<-• p., freq. ; (7) H. foxii Rob. 9, s. & c. p. ; ( 8) H. 4-maculatus Rob. *, s.; 19) H 
coriaceus Sm. 9, s. ; (10) H.cressonii Rob. 9, s. & c. p.; (n) H. confusus.®* 
5 ’ 5 ' ' v c - P- < (12) Augochlora confusa Rob. 9, s. & c. p. ; (13) Andrena 
Sin. 9, s. & c. p.; (14) A. sayi Rob. 9, s. & c. p., freq.; (15) A ro ^ ,ertso1 ^ 1 

*• s - * c - P-» freq.; (16) A. mandibularis Rob. 9 , s. & c. p., freq., (U) 

illinoensis Rob. 9, s.; (18) A. cressonii Rob. <$ 9, s. & c. p., ab.; (* 9 l ^ 
sonata Rob. 4, s. freq.; (20) A. nuda Rob. 9, s. 4 c. p.; (21) A. rugosa 

*• s - * C. p., freq.; (22) A. forbesii Rob. 9, s. & c. p.; (23) A - cla M oD ' 
K°h. 9 , s. & c. p., ab.; (24 ) Prosopis affinis Sm. S, s.; (25) P- niodesta- 


biptera 


1 


»•: (26) P. pygmaeaCr. 9, s. 

I ff/f^Sjt^Cottpfitdae : (27) My r opa vesiculosa Say; Etnpidid# 
Erupts compta Coq.; (29) E. distans Lw., freq; (30) E. humilis Co^-» ^ 

L#., 
Lw.; 


(31.) E. avida Coq.; (32) E. nuda Lw.; (33) E. levicula Coq.; ( 3 *)^ 
Co( l- : ( 35 ) Pachymeria pudica Lw.. freq. ; (36) Rhamphomyia P ria P u u: 
freq., (37) R. exigua Lw.; (38) R. sordida Lw.; (39) E- angustipen ^ 
(40) R. mutabilis Lw.; Syrphidae : (41) Chilosia capillata Lw.; (44 ‘ ^ 
grapta geminata Say; (43) \’olucella vesiculosa F.; ( 44 .) Criorhina ^ 

freq.; (45) C. decora Mcq.; (46) Xylota chalybea Wd.; ( 4 / _ • 

pipiens L. t Tachimdae: (48) Siphona illinoensis Twns., freq. .( 49 ) P ^ 

oridensis fwns. ; Muscidae: ( 50, 51) Lucilia spp. ; Osctnidae. (5 2 


proxima Sa\ ; (53) Hippelates plebejus Lw.— all s. 


Coleoptera 


Dermestidae: (54) Anthrenus m 


usaeoriim L. W ; 


if r \ 
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Cr...torhopalum triste Lee.; (56) Orphilus glabratus F., ab.; Lampyruiae: 
:*l Telephorus dentiger Lee. ; Scarabaeidae: (58) Hoplia trifasciata Say, 
iroj.. (59) Euphoria fulgida F.; (60) V algus canaliculatus 1 ‘., gn. , Ctram 
Hidic (61) Molorchus bimaculatus Say, s., ab. ; (62) Callimox\s sanguini 
«,l)is 01 iv.; (63) Euderces picipes F. ; Chrysomelidae: (64) Diabrotica vittata 
,5 ; 165) Disonycha limbicollis Lee., s. ; (66) Pachybrachvs sp., s., Bru 
(67) Bruchus hibisci Oliv., s.; Oedemcndae: (68) Asclera ruficollis 

v iy, s.; Mordellidae : (69) Mordellistena biplagiata Flel., fre«|.; ( 7 °) 
apersa Mels., freq.: (71) M. grammica Lee.— all s., f. p., or gn. 

Lepidoptera — Rhopalocera : (72) Papilio ajax L. ; ( 73 ) Nisoniades juve 

■•both s. 


■-.i : ' I. 


This 


is a small tree bearing 


Viburnum prunifolium L. 

lumerous flat compound cymes of white flowers. The corolla 
xpands 8-9 mm , its base forming a short tube, which is somewhat 
obstructed by the short, thick style. The five stamens are 
strongly exserted, while the stigma is included in the tube. 
•Vctar is secreted by a ring surrounding the base of the st^le. 
‘he flowers are homogamous. Cross-pollination b\ insects is 
^ured, but self-pollination and geitonogamy may sometimes 
• cur by the pollen falling upon the stigmas. 

Ihy blooming season is April 23 —May 16. The following 

lst was observed on April 24, 25. and 29: 

Hjinenoptera — Apuiae : (1) Apis mellifica L. 5, s. A c. p. , ( 2 ) Synhalo 

1 ■ rater Cr. " i,s *’ (3) Ceratina dupla Say, S, s. ; (4) Osmia lignaria Saj , 

1 b) 0 . albiventris Cr. 2, s.; (6) Nomada sayi Hob. ? 5, s., freq., N. cres 

7 ' Rob - k s. freq.; (8) N. maculata Cr. 4* s.; (9) N. obliterata Cr. 4 , s. ; 
nJrtnid( “•• (10) Halictus foxii Rob. 2, s. & c. p.; (n) H. pectoral.s Sm. 
P ,a b; (12) H. lerouxii Lep. 2 s. & c. p.; (13) H. cressonii Kob. 2, 

^:t__ ~ r * ^ . /*A\ W rnn- 


I mu lerouxu Lep. 9 s. A c. p.; ^ 3 ) ■ i 

• pilosus Sm. 9 , s. vV c. p.; (i 5) H. te^ularis Rob. 9 , s. a* c. p. * ( 1 

** Sm - *• s - 4 c. p., ab.; (i 7) H. stultus Cr. 2, s. & c. p., ab.; (18) A 8 a P 0Ste ' 

S k ra(Ratus Sa y. 2 , s. ; (19) Augochlora confusa Rob. 2, s. & c. p>, f re T • 2 
- f ^ f,<les ra nunculi Rob.2,s.; (21) S. dichrous Sm.2.s., freq.; (22) S. man 1- 

1 S ^ r ' 4 ’ Sl > ( 2 3 ) S. stygius Rob. 2, s.; (24) Andrena vicina Sen. 9 , s. , 

Ktntv R ° b ' r 5 ' S ** c *P*» >" cop.; (26) A. sayi Rob. * 2 , s. * c -P- req *’ ' . 

2,. , h / ogastra Ashm. 4, s .; (28) A. cressonii Rob. 4 2, s. & c. p., * T* 
> • 'punctata Cr. 4 2, s. & c. p., ab.; (30) A. personata Rob. r 2 , s., a • (- 

^b. , , * c .p; (32> A. forbesii Rob. 2, s.; ( 33 ) A. h.ppotes Rob. 
C ‘ p ; : 134 ) A. mariae Rob. 2, s.; (35) Colletes inaeq«alis . 

n ' metricus Sav, s.: Eumenidae : ( 37 ) Odynerus 


Wat 




<36» Polistes 
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Diptera — Stratiomyidae: (38) Stratiomyia quaternaria Lw., s„ in.. 
Empididae: (39) Empis otiosa Coq., s., freq.; (40) Rhamphomyia pr;apc« 

lius major L., s.; (42) B. pulchellus l.w k; 
Conoptdae: (43) Myopa vesiculosa Say, s., lieq., in cop.; Syrphidai , 

Paragus bicolor F.; (45) Psilota buccata Mcq.; (46) Chrysogaster pictipenr* 

Will.; (47) Lhilosia sp. ; (48) C. capillata, Lw., freq.; (49) C. ven>pti- 

Will., freq,; (50) Mesograpta marginata Sav; (51) M. geminata Say; 

Myiolepta strigillata Lw., freq.; (53) Rrachyopa vacua 0 . S.; (54) Er > 

aeneus I ., treq.; (55) E. dimidiatus W d.; (56) E. transversus Wd.; ivi 

Helophilus latifrons Lw.; (58) Criorhina umbratilis Will.; (59) C. dec ti 

Mc(|.; (60) Syritta pipiens L.; Tachinidae: (6j) Gymnosoma fulginosa K. X 

(62) Jurinia apicifera \\ lk. ; (63) Peleteria robusta Wd„ freq.; (641 

frontosa Say; Muscidae: (65) Graphomyia americana R. D.; (66) Luotf 

S I )# J (6?) I— <*aesar L. ; (68) L. cornicina F. ; (69) L. latifrons Schin.,freq.— * 
all s, or f. p. 

Lepidoptera — Rhopalocera : (70) Pyrameis huntera F.; (71) Phycione 
nycteis Db.-Hew.; (72) fhecla melinus Hbn.; (73) Lycaena pseudars. T i' ** 
Bd.-Lec.; (74) Nysoniades juvenalis F., freq.; (7 5) N. martialis Scud- 
Sfihingidae: (76) Hemaris thysbe F. — all s. 

Lonicera L.— The flowers of honeysuckles present quiV 
variety of forms and adaptations. In the case of zygoniorphuu? 
flowers in general, except those like Heracleum, I have advanced 


the proposition 1 that the flowers were originally adapted 
bees, or principally visited by them. Correlated with this i>the 
proposition that hawk moths and humming birds, from the f# 

that they do not aliorht* mum thr flower, do not hav 


not alight upon the flower, 
influence in producing irregularity, and that the irregular 
which are adapted to them were monopolized by them ^ 
they had been changed to an irregular form by bees. 1 ass ^ 
that the flowers have become sternotribe from the tact that 
have been in the habit of landing upon the stamens and . 
While the hawk moths do not tend to produce irregular A 

to turn 

back to a more regular form, for the limitation of the [ 


^ ^ A w Wl A A ^ ^ | J V- 

it does not follow that their influence 


is 



contact to the undersides of their bodies is clearlx advan !T 


to the flowers. I suppose then, that the irregularsphin^P ^ 
species were originally bumble-bee flowers which ^ av 

usurped and further modified by hawk moths. The buifl 

Zjgomorphy and its causes. Rot. Gaz. 13 : 229. 1888. 
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flowers may have come from the short-tube forms, which were 
: ij ted to the less specialized bees or to wasps. Or, the wasp- 
flowers niav have come from those adapted to bumble-bees by a 
process of retrograde metamorphosis, as in the case of Scrophu- 


laria. 


sempervirens 


t irm, I do not understand how it has lost it. However, the 
' 're regular form has the effect of lengthening the tube and ol 
xcluding the intruders which might remove the pollen. 

The irregular flowers have four lobes above forming a vexil- 
-one of the many cases Henslovv’s theory will not account 


Icm 

fori 


and a single lobe below, which projects forwards 


and 


Some are 


A ' MS t s in supporting the visitor, or is reflexed. 

The flowers of most species are more or less horizontal, and 

1 is> is the typical position, if my theory is correct. 

" ar ‘} erect and others pendulous. 

^^HKorolla tube 
t>dpino 7) to 3-4"' 

ttbed s 


varies in length from J cm in L. longi 
in L. xylostetmi (Muller 5). The long- 
species are adapted to haw r k moths, those of mid-length 


V k um We-bees, while the short-tubed 

•at smaller bees, or ev 
(Mull 


en in one 


species are adapted to 

case to wasps, as L. cdpigtffll 
. er 14 )- The last case is questioned by Schulz (29)* Mac- 
a nd others have been so confused by observing the ftc- 
| nt visits of bees to wasp-flowers that they have been inclined 
’handon that category. But the wasp-flowers always show a 

of wasps that is not equaled in anv other flowers, 
usual color appears to be yellowish, the old flowers 



To 


Tecoma 


't/ua 


ln fj to turn purplish, or white with rosy or purplish tints, 
^iir ^* n ^°P^ ous species are commonly whitish, the ornitho- 
'a& US -' sem pe>'virots red, as in all of our bird-flowers 

iUlS ' A WUegia Canadensis , Lobelia cardinal is, Castilleia coc - 

L. a lpi gen a is reddish brown, as in Scrophularia. 

K cnt S Pk*ngOphilous Species open at night and emit a stion 
y p time, but the ornithophilous L. sentpervxrens is said 

Coc h (34) to be scentless. 

# ^;;::! hor a good deal to say about certain wonderful pollen-holding 

e head of Trochilus colubris. Lnfortunatelv, they are in the wrong 


Th 


e 
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According to Kerner (31), in the twining honeysucko 
(Z. caprifolium, etrusca, grata, implexa, periclymenmn, etc.) nee.: 

W 

is secreted in the lowest part of the tube, while in the no - 
twining ones (L. alpigena, nigra , xylosteum , etc.) it is secreted n 
an expansion above the base. In the sphingophilous spec t- 
the nectar is protected from unbidden guests by the long, narrow 
tube; in the shorter, wider tubed species it is protected by hai'- 
upon the filaments and the inner wall of the corolla. Unccr 
conditions unfavorable for the visits of hawk moths, nectai 
accumulates in the long-tubed species until a part of it becon > 
accessible to some long-tongued intruders. 

Some observers have found in the tubes holes which, tb-’* 


imagined, were made by bees. Muller saw L. coerult 

by Bombus mastrucatus . 


u 


JJt 1 1U1 


Schneck (27) saw Megachile brevis (-1 

t nf t li t* T 


sentpervirm 

says, to obtain the nectar. I have seen this bee cut such p* eC 1 > 
out of the corollas of CEnothera fruticosa , Cassia Ckantaecn ^ c ° 
Ruellia ciliosa, but she carried them away to use in her nests 
The anthers are exposed so that the pollen is accessible to 1 

number of intruders, principally Andrenidae and Syrpkidai, "hk 
may' collect it or feed upon it, usually doing harm, though they 
may sometimes effect cross- or self-pollination. Meehan ( 
etc.,),who has observed only this kind of insect visits toac 

J t */%{ + 

vated exotic species, concludes from it that the presence 0 
tat is of no significance as an adaptation for insect jxdlinati 
The statements in regard to dichogamy, or other adaj 

for cross-pollination, are remarkably' conflicting. $ in - 

is homogamous according to Muller (5)* slightly P ^ 
nous according to Kirchner (28) . L. xylosteum is hom0g ‘^ v< 

(Muller) and proterogynous with spontaneous alternating ^ 

ments of stamens and style (Kerner). L . coerulea P ^ 
QoQs (Hildebrand 2, Ricca 4) and homogamous (^” ^ ^ 

Muller calls L. periclymemim homogamous, and Sl T j van - e pj 


roterog.' 




-- ■ iy me riurn iiuiiiwjgi****'' — r 

cross-pollination is favored by the stigma being in 

place, for all of our bird-riowers whose ranges approach that of 

the exception of A . Canadensis , strike the bird on tlie upper side. 

tl O tr* • • a _ 1 


nary, anyhow. 
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no anthers; Knuth (38) shows that, as a result of the correlated 
tovements of the style and stamens, the anthers are exposed 
n the way of the visitor on the first evening and the stigma on 
be second. L. alpigena is homogamous ( Muller ) and proterogy- 
nous (Kerner). In one place Meehan says L. Japomca is 
proterogynous (23), in another homogamous (36). -£• nigra 

iid Taiarica are homogamous (Muller ). L. Ibenca is slightly 
PDterogynous (Kirchner 28). The common woodbine (?) and 
l-impervirens are proterandrous (Schneck 27 ). In L. alpigetui* 
*i’w.ctc., according to Kerner, there occurs a change ol position 
r ' : the stamens and stigma by which they are placed in the way 
ot the visitors at different times, probablv as in L. pcriclyineniitn. 



% 




SfHWGOPHILOUS. 

■iprifolium, Germany, Muller. 

. Handers, MacLeod. 

F*nclnnenum, Germany, Muller. 

Northfrissian Islands, Knuth. 

^^^^H^^pders, MacLeod. 

—' y White. 

Scotland, Willis. 

;•. Holland, Heinsius. 

Hponica—__ 1 

' ** Meehan. . 

ulffc US-KLO\VERs. 

« »Alps, Muller. 

tv i Alps, Ricca. 

Germany, Muller,.... ....!.!!!! , 
sUfi u *^P S . Ricca.. i.v* 

h0t \ Kirchner . 

^TTOPHaous. 

ln «. Germany. Muller. 

AI Ps! r Muile S r ian Islands ’ ^ nuth . 

v »i!!’ flowers - 

Plgena ’ Afps, Muller . 

T . vr °l, Schulr ‘ ' 

. Illinois. 
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The preceding table gives the insect visitors of Lmcm *s 
observed in different regions. 


Lonjcera Sullivantii Gray.— This honeysuckle occurs ii 
two places in my neighborhood, on creek banks. The flow 
are in clusters at the ends of the branches and hold a more or 
less horizontal position. Newly opened ones are rather pa 
yellow, but later show a purplish tinge. The upper lip cons:' ' 
of four lobes which are turned up like a vexillum; the lower 
consists of a single lobe. Bees land upon the stamens a. 
style, which are exserted about y mm . The corolla tube measure' 
14—i<S mm in length. Nectar is secreted and retained in ash. 

a 


Cfit 




gibbosity near the base of the tube. 

The flowers are homogamous, the stigmas are receptive <. 
little before the opening of the anthers, but the proterogyn' • 
too slight to be of much importance. The stigma is somew t 
in advance ol the anthers, but not enough always to pr f ' 

spontaneous self-pollination. 

I have observed flowers opening as early as 4 0 clock ■ ■ 
the alternoon, the anthers beginning to open at 5 * 1 5 ‘’ c: ’ 
and most of the flowers shedding pollen by 5 •30- 
flowers were visited by Bombus virginicus Oliv. ?, three, 
phora ursina Cr. $ and the humming bird, Trochilus colubris I~< ^ 
that there was abundant opportunity for them to be effeotu 
pollinated before sundown. The work of pollination nia' 
completed by hawk moths in the evening, or when the bees 
humming birds return next morning. 

The blooming season is short; May I5 — J une ^ ia ' 

the flowers visited in the morning by : 

Bees : (1 j Hombus virginicus Oliv.S, s., freq.; (2) B. americanor 

( 3 ) Anthophora ursina Cr. $, s. & c. p., freq. 


m 


1 . ^ 


* 


tbrds : (4) Trochilus colubris L., s., freq. 

flies Syrphidae: (5) Pipiza femoralis L,w*» f. ]>•> 

On the pollination of Lon 


one. 


nicera see : 


l.\ a , “ r rvlosteu^’^r 

' ) ^prengel, Das entdeckte Geheimniss 120. > 793 * ' p4 a nz< r ‘ 5 ^' 

folium. (2) Hildebrand, Geschlechter-vertheilung bei den - 

*^67. I-j coerulea .— (3) Axell. Om anordningarna 


A- 
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-as befruchtning 37, 64-5, 98. 1869. L. coerulea .— (4) Ricca, Osserva- 

>ulla fecondazione incrociata dei vegetali alpini e subalpini. Atti Soc. 
Sci. 14:255-6. 1871. L. nigra, xylosteum, coerulea .— (5) Muller, 

derBlumen 361-4. 1873. L. periclymenum, caprifolium,tatarica, 
(6) White, The influence of insect agency on the distribution 
‘i plants. Am. Nat. 7:271. 1873. L. periclymenum. (Just 1:377.)—(7) 
Mpino. Ulteriori osservazioni II. 2:44, 114, 179,276, 336; Atti Soc. Ital. 
'•16:192, 262,327. 1873; 17:—. 1874. L. caprifolium , coerulea , xylos- 



''Hum. 


ton:.periclymenum , longiflora , setupervirens . (Just 2:893.)—(8) Lubbock, 
Irtish wild flowers in relation to insects 108—10. 1S75. Z. caprifolium , 
n (vwenuw, xylosteum .— (9) Gray, Darwin on the effects oi cross and self- 
fcn nation in the vegetable kingdom. Am. Journ. Sci. & Arts III. 13: 1 33 * 
877. (Just 5 1 : 743.)—(10) Bonnier, Les Nectaires. Ann. Sci. Nat. Bot. \ I. 
5 ‘-\86, 138-9, 187, 192. 1878. Z. fragrantissima, periclymenum , semper - 
rfns > stmdeskii .— (11) Errera et (revaert, Sur la structure et les inodes de 
^ondation des fleurs. Bull. Soc. Bot. Belgique 17: 106. 1878. L. capri- 

(12) Dodel-Port, Die Liebe der Blumen. 

4/5:185-240. 1880. Z. periclymenum. (Just 8 r : 183.) — (13) Gra ) > 

Sectoral Botany 217. 1880. Z. sempervirens, ornithophilous.— (14) Miillci, 
^ Entwickelung der Blumenthatigkeit der Insekten. Kosmos 9 : 272. 1S81. 
l - tlpigena. (Just 8*: 148.)—(15) Muller, Alpenblumen 394 - 9 - l88t - L ' 
H r *, alpigena, coerulea. (Just 7 1 : 102.)—(16) Dufour, Existence de ten- 
‘ •ichez certaines fleurs 42-6. Dissertation inaug. Lausanne. 1882. L. 
idiun. (Just 9 > : 500.)—(17) Muller. Weitere Beobachtungen 3 : 75. 1882. 

(just »•=**>-<■«> “•»*. F ' rtiii “ ,ion ° f Kiwcrs ^ 


lllustr. Pflanzenleben 


L. 


*¥ifena. 


1884. L. caprifolium. 


coerulea, periclymenum , caprifolium , tatarica, ntgra, xylosteum, 
j ‘( 1 9) Focke, Nageli’s Einwande gegen die Blumentheorie, erlau»| 

eii Xachtfalterblumen. Kosmos 14 -99*H| 

^ ymenum. (j ust I2 . : 668.) - (20) Loew, Blumenbesuch von Insekten an 
^aa(lpfl anzen> j a h r b uc h g ot Gartens Berlin 3 : 7S, 90. 1884; 4 : 9 8 ' 9 * 

7 tf°hum , periclymenum , alfigcna .— (21) Ingen, Bees mutilatiin- 
Gaz. 12:229. 1887. L. paryiflora, grata. (Just 15 1 : 4 1 3 — 4 -) 
cehan, Adaptation in the honeysuckle and insect visitors. Bot. Ga/. 

! '888. Uus, t6|B ■■ ■■■! \mn 1 f ■ 

plants. I,. 

lSCQ * 538 .) — (24) Meehan, Adaptation in the honeysuckle and 

• tber Hf S t0rS ‘ Proc ’ Am - A - A. S. 1888 : 284. (Just 17* : 548.) — (25) No11 - 

U 1 C IlOrmnl ^ 0.11 . _- 1 • 1 




UlCVSULMt CL 1 J vi uitfvv. *- 

*- 555 -) — (23) Meehan, Contributions to the life 

Proc. Acad. Nat. Sci. Phila. 1888 : 279-83. L.japon- 


a r.r? 

E^eiten Bot. 


J2.) 


^uiinjipiici iJiuuivii * * ~ 

Institut Wurzburg 3:189-252. 18S8. (J 1,st 


. uui. iiidiiiui vv uuuuif; j . 1 -j~’ 

(^6) Pammel, On.the pollination of Phlomis tuberosa and the 


«(Howe 

^ at| atinn J?'*^’* atiCa ' C ra ta, sempervirens, perforation 


rs - Trans. St. L. Acad. Sci. 5 :254. 275 - 1888. L, capn 

flowers by insects. Bot. Gaz. 13 : 39 - *888. L. semfcrvtretis. 
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(Just 16' :538.)—(28) Kirchner, Beitriige zur Biologie der Bliiten. hi?r *: 
Jahresfeier K. Wurttemb. landwirtschaftl. Acad. Hohenheim 62. i8c,<. L 
caprifoliurn, iberica. (Just 18': 495.) — (29) Schultz, Beitriige zur Kern:’?. « 
der Bestaubungseinrichtungen und Geschlechtsvertheilung bei den I'rai 
2:95-6. 1890. L. alpigena. ( Just 18*: 519,) — (30) Fritsch, Caprifoliaca 
Engler u. Prantl, Die nat. Pflanzenfamilien IV. 4: 159. 1891. (Just 19 1 :4x11 
— (31) Kerner, Pflanzenleben 2:—. 1891; Oliver translation 2:—. i8gf l 
alpigena, caprifoliurn, etrusca, grata, implexa, nigra, periclyrnentm, x).c 
teum. ( Just 17': 531; i8‘1485.) — (32) Heinsius, Over de bestuiving vtt 
bloemen der Nederlandsche flora door insecten. Bot. Jaarboek 4:115- 
1892. L. periclymenum. ( Just 20': 484.) — (33) MacLeod. Bevruchtmc it 
bloemen van Ylaanderen. Bot. Jaarboek 5:390. 1893; 6:373. 1894. /- 
caprifoliurn, periclymenum. — (34) Hancock. Ornithophilous pollination. An: 


N at. 28 : 679. 1894. 


sempervir 


26, 42, 147, 249-50. 1894. 


(35) Loew, Bliitenbiologische Flonsni 


fun 


r ’ ' ^ ' -- + <3 - * -- + § 1 

clymenum , xylosteum .— (36) Meehan, Contributions to the liie histones ‘ 
plants. XI. Proc. Acad. Sci. Phila. 1894:169-71. Z. japonna. (J-* 

22 l : 285 .) — (37) Knuth, Blumen und Insekten auf den nordlriesis^her* >1 

80, 156, 193. 1894. L. periclymenum. — (38) Knuth, Nachuntersuchung 
Bliiteneinrichtung von Lonicera periclyvienum L. Bot.Centralblatt 60 V 

(Just 22‘ : 278.) — Knuth, Weitere Beobachtungen iiber Biumen und Insektc^ 
auf den nordfriesischen Inseln. Schr. Nat. \ er. Schleswig-Holstein 10 ^ 

2 54 » 256. 1895. L. periclymenu?n , tatarica .— (40) Willis and ^ ur ^ 
Flowers and insects in Creat Britain. Ann. Bot. 9 :240. i§ 9 r* ' 


menum . 


Helianthus divaricatus L.—Tlie following ' Isltor!l 


-- — —- » * « » A « • 4 a JL tc/ m w 

observed on August 8, 14, 17, 21, 24, 27, 29, 31* and Sept 


etui * 1 


2, 4, 7, and 10 : 


Bees — Apidae: (t) Bombus americanorum F. 6 , s.{ (2) ^ ,sc 


rutellan 


«U 


■* * V"/ * --_ - , r • Q' ’ l 

v, s. & c. p.; (3) B. separatus Cr. <?, s.; (4) Melissodes obliqua ;^ a j_ c k 
p.,freq.; (5) M. coloradensis Cr. *> 2 , s. a- c. p., fretp; (6) M. amen ^^ 

«, s. & c. p., freq.; (7) M. nivea Rob. S, s., freq.; (8) M- P enn ^ , } . ,11 
5 . s. A-c. | ; (9) M. simillinia Rob. ?, s.; (10) M. aurigenia Cr ' . . 

Megachile mendica Cr. g, s.; (12) M. optiva Cr. $, s.: (13) 

Cr. i, s.; f 14) C. 8 -dentata Say g, s.; (15) C. sayi Rob. s.: (' * ^ 

cavusCr. $, s.; (17) E. lunatus Say 9, s.; (18) E. donatus bffl- ^ 

(19J E. compactus Cr. *, s., freq.; (20) E. pusillus Cr. 6 , s.» (- 1 . broS ifortc' 
sis Cr. », s.; (22) E. cressonii Rob. i 2, s.; (23) ^ >anur ^?I ll !j cto j C ie» 

Bob. •*, s. & c. p.; (24) P. rugosus Rob. 2, s. & c. p.I (* 5 ) tor alis 
natus Cr. g s, s. * c. p., freq.; Andrenidae: (26) HalictuS p 

p.» freq.; (27) H. ligatus Say g $, s. a- c. p., freq.; (28) Aug 


s 

it 
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Rob, • s. a c. p.; (29) Colletes americanus Cr. 6 $, s.; (30) Andrena heli- 

4i thi Rob. i, s.; ( 31) A. pulchella Rob. $, s. & c. p. 

Diptera— Bombylidae : (32) Exoprosopa decora Lw.; (33) Anthrax palli- 
•'■A l.w.; (34) A. halcyon Say; (35) Sparnopolius fulvus W d., ab.; (36) 
' >;oechus vulgaris Lw.; Conopidae: (37) Zodion fulvifrons Say, freq.; (3b) 
. nancllum Lw.; Syrphidae : (39) Eristalis transversus Wd.; Anthotnyidae: 
(to) Proboscimyia siphonina Bigot—all s. 

Lepidoptera— RhoPalocera : (41) Phyciodes nycteis Db.-Hew.; (42) 

uuipsilia eubule L.; ( 43 )Colias philodice Gdt.; (44) Pamphila cernes Ldw. 
—all s. 

Blackburn College, 

Carlinville. Ill. 
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